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[0 0 0 1] 

JglS^^-t^^p-T^ $><DX*>2> 0 £<bKl¥L< Jis »mitv^xA (DDS) £>*:i6 
[0 0 0 2] 

'JN.N-yxfil'T^'JiVT? K Srf UJB Lfc^'Jv- o tz (#!)xJ;f, Macromolec 
ules, 1998, 31. 2394. J. Am Chem. Soc. 1996, 118, 6092.) 0 Z.tLh0){b&Vl£&ftt 

[0 0 0 3] 
[0 0 0 4] 

Zmm Vtzmfrnnn&J&tf^x. h tiX^&o ;tit T~KVal-Pro-Gly-Va 
l-Gly^Gly-Val-Pro-Gly-Val-Gly& t 5 ©I «9 ^1 Li>-^ T 5 y m<75#-fi^ 

SiKffr^'ttO^T-fc LTM1-^^fc^$tLTV^(^!lx{fMacromolecules, 1999, 3 
2, 9067. Biomacromolecules, 2000, 1, 552. ) Q ttz, x?^f ^^tf ;Vv-^>X^)i 
4$S& ^IL^f i^S J&^tt £ ^ £ <h rt* £ *L £ T- K £ *LT V> & (J. Phys. 
Chem. B, 1997, 101, 11007) 0 

O /Co 

[^#fr":fcitfc 1 ] Macromolecules, 1998, 31, 2394 

[#M#ff 2 ] J. Am Chem. Soc. 1996, 118, 6092 

[##!t3:iifc3] Macromolecules, 1999, 32, 9067 

[^#lr" jtlfU ] Biomacromolecules, 2000, 1, 552 

[##M5] J. Phys. Chem. B, 1997, 101, 11007 

[0 0 0 5] 

ium*m®:-$-z>iztb<D^wci 

[0 0 0 6] 

#3&9! fflflEJ&£fi& ClB*tt £ SfcTktev&^Mt?- 4x5^f>* K (- (Val- 

Pro-Gly-Val-Gly) n -) tm&n<om&*®.fr&t>i£Jzffi'<7?- V#ft¥k%MBEI&&&*m 

BP*>, ^HKti, ^^H^LsflrV^jKStLfcJB^^f-K-ejboT, T:£ (1) T§& 

[0 0 0 7] 
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(±.&iZ&^XXl*&M<DT5. yiSit*^ Li&tfLattV SUGti 
«&-C**K mliOXIilt*!), n ii 1 ~ 1 0 <7>&iStT-£> % L !4Sv»CR| C 

i?*ot^ctv^u<, ««c«>suGttEv»t:rai:-e*-s>T*il4o-cv»'r4A 

V>o ) 

[#&§!! 03&*] 

[0 0 0 9] 

£ H-f ^> H ftjg 51 "> * t- A tf> &2 *» <?> ^f- 7*' < -< * K ffl v »fc *L £ o 
£ fc ft & Q 

[Hgg £ Higi" & 7t 46 <£> ft &tf> ^fl|] 
[0 0 10] 

U^iUs *n^-^> 7^h-x> <V^h- 

-7., *hrh7t-^, %n^V^t-^, v;H>7f7t-^ 

* h^V'**-;** -bn^t*-^, 3r h^3r^:*-*> '>7'JJV7^h-^, Gb3 

[0011] 

o v > * - 

&a>"C**Uf, f)JPS«ftv^ 0 
t^Ji^W^^U 3-^7? > ft &o 
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[0 0 12] 

^^^CiStt^^T'f- Kli, i5^f '^fM^f KO* U Kt*4 (Val- 

Pro-Gly-X-Gly) nXii (Glu-Val-Pro-Gly-X-Gly) n (IS Xiift^T ^ y 
»K nt±l~l OOittJbSo ) ©V-^^tWtOt*4o 

Boc^Ct-ButyloxycarbonyOXJiFmocSO-FluorenylmethoxycarbonyD-C'SSL^ 
[0 0 13] 

^S&WfcfcfcoTJBv^tL*, X7^fVt'J^f K ( (Val-Pro-Gly-Val-Gly) n 
, (Val-Pro-Gly-X-Gly) n; Xttttift) tt^!/f- H*J«fc J: oT««fc*#3*L*o ^ 

[0 0 14] 

[0 0 15] 
Ut2] 




NH = pAP-Man 



NH2-(Val-Pro-Gly-Val-Gly) n -pAP-Man n=1 ,2 



[0 0 16] > * ^ 

ft[^»tt**-t£fc**t*tS-Ct«l#*^TV>4fc* (J.Phys. Chem.jJ, 1997, 101, 
11007) , — >**MLfcfb-fr%fc:ov>T:fc, fflflM5«rtt**F-to AffftC 

[0 0 17] 
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Sugar- O — ^ ^— NH = pAP-Sugar 



NH2-(Va!-Pro-GIy-X-Gly) n .pAP^ugar n=1 ,2 

Sugar= a, J3-Glucose, a, p-Glactose, a, P-Glucosmine etc. 
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CH 2 
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pAP-Man 

[0 0 2 2] 

75K7x/^r->K^T/*-tU, C«^^ ^;v^r/i<7) 
[0 0 2 3] 
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pAP-Man 



[0 0 2 4] 
[0 0 2 5] 
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Sugar-O— <^ NH =pAP-Sugar 
O 

H 2 N-CHC-(Val-Pro-Gly-X-Gly) n -pAP-Sugar 
CH 2 

CH 2 n=1,2 

q = q Sugar= a, p-G!ucose, a, p-Glactose, a, p-Glucosmine etc. 

pAP-Sugar 



[0 0 2 6] 

(Ll***v»*£) 

5fc-f> Fmocffifc.taHffi'frJ&fcJ: ^Fmoc-(Val-Pro-Gly-X-Gly)n-0H£^J& U ^C, 
(Ll*»***fr) 

3fcT , Ftaocftfc i * Bffl'&J&fc «£ •) Fmoc-Glu(Val-Pro-Gly-X-Gly)n-OH££-j£-f &o 
[0 0 2 7] 
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^•/^ k tmmzmg.miR-f z-ttzx*)^ < ^frvymttz&z ioo~ioooon 

10 0 2 8] 
[0 0 2 9] 

&m i Rmt&m 4 

[0 0 3 0] 

tX77^3 KteTKifcm (88ml) i: tf V v > (78ml) * t •? > TftiS-T- OtC^l, * 
^D-?v;-^ (10. Og, 5.4 mmol) £tra;i> «*t»#Lfco RBltTLC (liil, ft 

Btx^/u : ^dp-9->= 2 : l) -eit^L^o t? U y^fc > t & fc#t»»*c i «9 . 

IffllLto »*8S*LfcBW&*fi|slfeif-/MC}iF«*U INfflBft, ^NaHCOaTfc, 
M^^Lfco »«t*^*v^^5/^A-cte«feLfe^ «JE*»Lfco (JR^>99%) 
[0 0 3 1] 

B) _ p -i>n7x-;V-f ^-O-T'tf-^ a -D-v > y v K 

-op 7 7* Hie l/*A?-5/-:/4A*A;M^£^T&X#ill4CT£ L£ 0 ^>^-0 
-T-b-^Jl/ a-D-v>y->K (10.0 g, 25.6 mmol)tp--hn-7^y-;l/ (10.7 g, 76.9 
mmol, 3 eq) *y^tin^^ >»U77^3fiCftAU £ i ^— B#H3ft# L£ 
o =7 7^-7fx-r;V^ (12.8 ml, 4 eq) *Jn*.TiR*!t*PLfco Ri£<&3I*T*T 
LC (^^r-9->- : ftm^^^ = l : 1) tiliLfco I^Lt, 28B#«Rj££in'L*: 
o -t7^ ft ; El'^i7-v'-7 , *^m M*^nn*;H|:f|{L, IN NaOHTr3[I] 

JRJ: 9.1 g 
74.8 % 
[0 0 3 2] 

C) p-— Fn7x-;i/ a -D--7 > y v K 

p.^ h D7x-;i/-f h 7-0-7-fef ^ a _D-T > y v K (93.9 mg, 0.2 mmol) 
'J7A^ h^v-K (4.7 mg)^y^y-;W.l mlfcifrfrU 3f#L£ 0 ^/SOitfi^TLC ( 
^dd*;va:>^/-;1/ = 3:1) •CjiEfcU — $$fflWi&fc*W± Ltz a 7V*-y*h 

[0 0 3 3] 

D) p-75/7x-;l/ o.-D-^^y K 

p-r:hn7i-;V a-D--7>7i/Kt>^/-;K^U 7]<|$Hly* 7V*7A(6 mg) 
*mk. tz 0 75^3 3 ? * * Ott7lC«mm^^ «3 ft»t 77^3 ft £ Tjcff «g| L „ 

*«#LRJ©©jfl 3 ff* , ILC (^nn*;i/A : y ^y-;v=3 : 1) TifififcLfco 16B# 
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[0 0 3 4] 

^7°^ K 1 Fmoc-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 
* y f - K 2 Fmoc-Va 1 -Pro-G 1 y-Va 1 -G 1 y 

^7°f-K3 Fmoc-Glu- Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly 
^7°^K4 Fmoc-Glu- Val -Pro-G ly-Val-Gly 

ffimti&ffi&UC-t] 7ACi^ T^f MALDI-MS*^ h ^ (7^5>f t^rAt 
SL Voyager ) fc-fcoT, ^jS^lSBt^f ofeo 
[0 0 3 5] 

D) fb^l (NH2-Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly- pAP-Man) 

Kl (140 mg, 0.13 mmol)«:JK*DMFH»*»L. O'CJC^ipL/Co 0-(7-T^>V 
h U TV-;V- 1-^^-1,1,3,3-fh ?>fj^ni>)A 7 n 7 * 

X7x- b (HATU) (59. 3 mg, 1. 2 eq) t^-fV 7*n t°;Va:-f-;VT 5 > (DIEA) (54// 1, 
2.4 eq) : SrJnx.WL/:o p-7 5;7x^ « -D-v > J v K©DMF»ffi (1.5 eq) £ in 

^fflT?«^Lfco RJ&OilfffcTLC (*nn#/l/A : — ;V = 1 : 2) -Ci&BfcU 3 

B#Ft^ HATU 0.5 eq^DIEA 1.0 eq£inx.fco — 8$Eg^RJ&£#lk L»iKt«JE»» LT 
Bfe^feo IiEO^*?* (7 7^vy7ttl, i#gM*7-;V) ^HNRfctrV^ Fmoc-Val 
-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly- p AP-Man£#*r 0 Fmoc-Val-Pro-Gly-Val-Gly-V 
al-Pro-Gly-Val-Gly- p AP-Manl* tT^U v^DMFvtiS (20%) fcflPx., 2B*Mtt^Lfeo Fmo 
c«Kafe*»^tLfeO«:?tBL-C^e>*jlSt*«JE»il!SL^o > * ^ t 7-te h - h V 
^ff*fiL*-Mi:J: U@flt*iR*Lfeo — Si5«rHPLC (0. l%TFA7jt : ^ * 7 -;v = l : 1 

IRS 6. 3 mg 
4.4 % 

MS 98.3 % (HPLC 0. 1 %TFAtK I ^ * 7-^ = 1 I l"C^-*f) 
^T-* 1113. 6 [M+Na] + 
[0 0 3 6] 

E) -ft-frflM (NH2-Glu(pAP-Man)-Val-Pro-Gly-Val-Gly- Val-Pro-Gly-Val-Gl- p AP-Man 
) 

*7f-H3 (140mg, 0.12 mmol) «rJK*DMFKtgF*> U 0VlZ%?$$L?z o HATUQ07 mg, 1.2 e 
q) t DIEA (90^1, 2.4 eq) *ft\z.W$ Lfco P-7U7x^ a -D-v >y v KODMF8F 
% (1.5 eq)&Sn;U SIt«»Lfc. Sf&^ittf «rTLC (^ao*W I J**y-* = 1 
: 1) -CiftWU 24l$l«r&KJSS£#TLfco «JE*&&LTDMF*lfe#. LH20^;V#7A (Jg 
gM*/-;v) -CfflM^ffofco &htlfz4k&%B Fmoc- NH2-Glu(pAP-Man) -Val -Pro-G ly 
-Val-Gly- Val-Pro-Gly-Val^Gly- r AD ! ~^'J y>DMF»ifc (20%) Srinx^ 303-&S 
if UW L o RwcfiURafejWftfc <£> «r?te U T * 6 * ^ffijftfct L 0 M V U * ^ 
*7A^nvf^77-f- (tJc : *y-;v=l : 1) tiIL> ^»Ltafe@#S: 

JRi 37 mg 
w.m 21.3 % 

i&S 95. 1 % (HPLC 0. 1 %TFA7jC \ J -)V = \ \ l"T?#*f) 
1 4 9 5. 7 [M+Na] + 
[0 0 3 7] 

F) CD*'*? V frfflfc 

>tf>^ffc£CDX^ (B#:M. J-720) £Jl§V*Tif!J5eLfco 5X10" 4 (M)<DM^7*-^ 
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[0 0 3 8] 

&X-feZ.Z,Z.t&7ji2iitz 0 1 (i2) (1213) 

H 2 I (A) ik&m 1 WCDX^ h (B)- 220nmO^-zaK-e<7)[Q] 
H3 : (A) fl^tJ4<7>CD*^ hMB) 206nm<D#za^-e<^[Q] 

[0 0 3 9] 

mm^m.U (DLS. ^K*^ HK-6600) fcXoX, KO3tt@O«05feJ: «3 . 5 

[0 0 4 0] 

<b#Hlt4. atHRfi^f-fc LT*|*^rUrv»4:v^^f- K(NH2-Val-Pro-Gly-Val-Gly 

-Val-Pro-Gly-Val-Gly-OH)****^^*^, #*«t»t?03tteo«3fe*ff o £ 0 <b^® 
1 fi25'CJ^±-eii:# 2 fim<D^ -fe;v£, ^^^J 4 liE#400nmO 5 Lfco -tfU' 

X7Xf>€f;M^f K (Val-Pro-Gly-Val-Gly-Val-Pro-Gly-Val-Gly-OH) KM 
$*L& 0 (0 4) 
[0 0 4 1 ] 

(a*, »I$W~2 4R#W) **«i!B$*LS (J. Chem. Phys. 1988, 
89, 1695, Macromolecules, 2003, 36, 8470) o **UC*frLt\ *Hi<^ll^^ Kf± 

^tt lift «9 £ L T & filfc tL* o 
[0 0 4 2] 

1 Id ov*T. 1 5T;£ 3 5"Ctf>Htf)iaKW** 1 5 fl-WeaMtffc**". 

•£<Z>fiaF3Mfcfclfc0jiU 1 5tfc3 5*Cfc:i3tf**fc&«!lj&*?Tofco 

U fc 4 siaosiar^^^-fe^^^SJ^tL&ii^te^ofco (El 5) 

[0 0 4 3] 

5F7'^f'^f'J-^fA (DDS) ^>-tOli*»<7>^f-7*^^^Cfflv>e,^So 

, mm> *j4 >m tmm&j%tt^.ftm $ t^^M^^tz^m^^^- vnm 
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[Hi 2 J i^)CD^^^ h;v&^l-|H-e&.2>o 

[HI 3] M4<OCDX^^ h^*^-Ma-C**o 

[in 4] 1 4<DDLs&m&&zmirm-e$>z>o 
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HATU, DIEA Fmoc-(Val-Pro-Gly-Val-GIy) n -pAP-Man 



DMF 



Fmoc-(^{u-(Val-Pro-G!y-Val-Gly) n -pAP-Man 
pAP-Man 



20% piperidine/DMF NH2-(VaI-Pro-Gly-Va^Gly) n -pAP-Man (Compound 1) 

NH2-G|u-(Val-Pro-Gly-Val-Gly) n -pAP-Man (Compound 4) 
pAP-Man 



pAP-Man 




.OH 



°-0~ nh 
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1. tl^^B 1 9 9 4^ 71140 

£E 3f *JC8iKSIf«lTl 1 4#1 -Si- 
ft * jfc35£-J&*fci£3M± 
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